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(54) PATTERN FORMATION METHOD _ 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
residues consisting of films to be etched, even though 
an antirefection film consisting of an organic material 
exists between the film to be etched and a 
photosensitive material film. 

SOLUTION: A film 1 1 to be etched consisting of a 
polysilicon film, an antireflection film 1 2 which 
consists of an organic material, and a photosensitive 
material film 13 containing a sulfonyl compound are 
successively deposited on a semiconductor substrate 
10. Then, after the photosensitive material film 13 has 
been irradiated with an energy beam 1 5, the 
photosensitive material film 13 is developed for 
forming the patterned photosensitive material film 13, 
and dry etching is made to the antireflection film 1 2 
using an etching gas of a fluorine system, thus 
forming the patterned antireflection film. Then, with 
the patterned photosensitive material film and the 
antireflection film as a mask, dry etching is made to 
the film 1 1 to be etched, thus forming a pattern. 
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■S*tt»»«4^^^^ ti"5KltKil:jK3«i»-r5 K 
^^y^^XSfciS^THt, jR»KJhJBt3tt-C*5 

at # # < s ^ t tm l t % y< ? — $ n 

l^o tZZfr. S*tKJh«3&V«5fcttW»K4tt % 
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RttBfiiHgiCS+LT K^-r^^^V^^tfftoTM^ 
ihI$r/^-yjbt5^4 0Ii < !:, /<^->{b^nfc 

>«Lt7y||(Dxyfy^$:|^t K7 

30 ^X ^£ff ft 9 X^^^tTo 

[0028] I2(7)/^-yffM^j£i:j:5i:,- 

[0 0 2 9] *IBW(w«SJg3<75^^->^*i5fe|i, 
so fillet LtK7-fx 7 f> ^^rf-fft o tSWW ihSg£'< 



9 



(5) 



1^2 9 7 1 4 4 3^ 

10 



mm&v&frtMitm&^x? t LxmtmicMLx k? 

^LT7 7M(Oxyfy^^^ t K7>fx 
[0 0 3 0] !30^-yM^{a6t, 

[0 0 3 1 ] $30/^->M^C1o^T, JH 7cD 
#*£ffl^T ^y^>?*ffte?TM$:^i£z\t 
[0 0 3 2] *1z. fgl -m3(D/N^->^^{ C ^ 

[0 0 3 3] 

(omi<Dmmmm^^y<^—^mf&77m^^^x % m 

1 (a) - (d) &UM12 (a) - (c) £#BBL#/5> 

[0 0 3 4] £1\ S 1 (a) >>y^y 
^^^^^^^lOtC, ^ y^>?X h 5/^-£# 

iconic HrH&Xfi 
2$r±ta-T5o 

[0 0 3 5] m l (b) (OTfJ: ^ttf^ih 

>u,i>-/Mt3^<t, ^ct^p>^5^^ra Ub#ti 

W-T^^TttiW^l 3 $rtt^r5 0 
[0 0 3 6] &<C, 1 (c) iCTfk-t X OlZ. mfttetf 

nmi 3izmlx^*? i 4^^lt. ^axi* 

tem*i 3 cosa^gR i 3 a &$u&mzmm£'£x. m \ 
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[0 0 3 8] &(C. (g|2 (b) (C77H-£?fc, 
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^^r^f^9^<!:tcj:i9, ^itztitzmyt&ttnm 

l 3 AOX^-v^^&^^v^jgii nc^L 
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[0040] mi mnmmmizzzh^ mit&wnmi 
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j«^> <D&±&wffl£tizizit>. '<*—><t£titzmyt 

Mill 3 A^t/R*tK±IRl 2A^v7^CLt^ 
xyfy^Rl KC^LT K7-<x 7 f y^ff^o 

»^y^->^JKl 1 ^<b#5^*-> 1 lA^i* 
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[0 0 4 2] w±tt^LfcJ:5«c, £ l cDHifejfcftiicJ: 
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111 6<D08ffifCJlS i 3 N4 S TEOSXIiHTO^(0|fe 
5. y-h«Si 6 0>*ffi& 1 0(C 

c^^@(ctiT i s iz ^f^j:oT'>y -KfbSixr-> 

y KH 1 8lc£ 9«*>ttrv^o cixic^-LT. y 

T\ ^-hf^i 6cofflsiD5«c{i^y^>r k»i 8*:jbjS 
[0044] ^ot, htm 6 t y— * ■ KV-f 

[0045] Whi<nnMffimx-fflfti,x^h*/\<>fr-/i' 
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[0 0 4 7] ffllOlPl) ->M^b^ 
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Ac 0 ' ^^co^^^v^^f^i: ITU, 3L~y^i/y# 

^Itfi9 0 s c c m. iiiil^^ii7 0 0W, flE^fi 
2 5 0 m T o r r T*£>o Ac 0 

[0 0 5 2] «1 <7>A«c«<C*5l^Tli, ^^^^c^^y 
f Lt7/^D^-^y^^xcoCHF3 ^ 

ffl^fcfcft, ftxyfy^Ri l-CfrZtfD is]) ziXD 
±\Z* — #>» v^m&J&f$LZtLZ<nx\ RWKltWl 

[0 0 5 3] 2fcJC, »x. 7 fy^H i (c^tLT, ^9 
->it£tltz®yt&tt&m\ 3 A&t/JR*fMihlR 1 2 A 
Sr-r*? ^ LT^fbTK^Tyx (HBr) tmm# * (O 
2 ) <b(^^^7yx^>ib/x5^*y^->y7y^$rffl^r K7 

— > 1 i A^rff^L/:, ^coi^^^ — > \ \ a 
tLXtL 0. 2 5/imOftVwi — /L-Sr-fr-r^fdi® 
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#)5%-C£>o;Tc 0 
[0 0 5 4 J &)5 0 nmi^±<D*$£$:&-fZ>mm<n%i; 

[0 0 5 5) (JBl »l<B4M*0yt LT. K 

13A^^^Lt, XSHkfiStK:*/* (SO2 ) 

(O2 ) <tc0^^^^b^5^^^V^^^$r 

E*tK.ikBSl 2A^MLfc, x^y^nat 

ft, #*^JfcteS02/02= 2 0/ 1 0, ^y^>^ io 

9 0 s c c nu B5J3jM^7tt7 0 OW, 
li2 5 0mTor rt'$)ot I^iWM 1 

ft*«£ffi«-Cfcofc. w<E>jg^ «aE»li»6 0 0 0 

[0 0 5 6] Sgl WlMtll CO##0!|tOtfcR^P> 

±<DBnxtt»fl» 1 ?—>t (om<D y—? m>ftt<n 

4 5%lS*S*5:im5o 20 
[0 0 5 7] (*2 0#%W £fc. |g2O#%0tj£ L 

S^yf^U 1 <7>_Lfc, RltB&itfltl 2 5 

w £ 4 < , mi *>*(m*j t mm<Dmyt&&&m 1 3 

0 ofla/^^-cfcofco 

[0 0 5 8] *w*>T\ SWKJhlKl 2*»dM"5fc«> 
(OS^iLt, DUV-18.CD9.CD11 

("T^T^y ~ — 9 • iNfiV*ttK) . A R 2 (3/^ 30 
U^*±^) , SWK-EX2 (*J05{kX*ltM) , K 

rF-2A (^yryHtB) *«><m*rJflv*-C, K 

1 o A^MA^ff 1 t mmnwm&sk&'rfte o 

[0 0 5 9] SSl O##0i|^^(7)^iffi^$rtT4o^ 
•4- (o*»K R»WJh«tc»LTSOj £02 k<DU 

[0 0 6 0] kz*>&* 9S\<nMc#WkfSift<n»m&,tSk 
£fTfcofc»£- (0*9, S«BJtWc»LtCHF3 

4 x ofc^) {Cli, ^111^2 7 0 0-4 2 0 00/ 

[0061] 2 <r>nmwm) wt, *^wi2w 
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[0 0 6 2] El 4 (a) lC7j*-rj: •> y =a > 

^e>45*»*s«2 o<7)_b(c^jx.^7Ky *>y =*>mfr 

^K2 1 O±lcflx.tfTE0S^e>45->y = >BMkM 
22£if*BU =>>HMk8l2 2 0J:Jc**tt»A» 

*r»iR+5RMKjfcBi2 3 

[0 0 6 3] fttc. R»KjJtR2 3a>±lc % ^Tfetttm 
^?>46^^->ffc:$4xfc«5t;tt*f»lK2 4 ^Wtfitfr 

a B w<o»^«*tt»»i Ltii, 

$j»m t. asanas* urco^/u^-/ufk^<t x 

[0 0 6 4] ^GO^. ^^-^k$iifcfi3ttt*tJ|sH«2 
4 Z-*'*i?\Zl,Tfcm&5±m2 3(C*tLT h'7-fx 7 f 
>^S:fT4oT, — >fk$4xfclfi*tt*f3|sHR2 4<D 
^^-^*^R«tKikK2 3tc(E^LT, /<*-><k 
£nfc£Mf£itj^2 3 A£ff2j&-f 5 0 IWK7^x y f 

[0 0 6 5] &tC. ID 4 (c) (C^-Ti: 

^tcLTv-y ^^fkfl!2 2tC^tUT, ^ry^CD^ 

Wk£HfcJ»3tttW»«2 4tfV** — >»tt*rS/»J 

HH2 2A«r**t5. 

[0 0 6 6] EfclC, i5 (a) (O^-f £ 
fk*ixfe«36ttW»»2 4, R»KitK2 3 A&t/v^y 
=>>mtm2 2A^^^|:Ltixyfyyi2 I (C 

tZ?Zk\Zj:<9 x ^^-V*fk*Jxfc«*ttW»Bl2 4(7) 
^>^2 1 ^b45/^->2 1 A^Mt5o 

[0 0 6 7] ^2conig^{cio^x^. >y =r> 

^fkM2 2IC^5 K7^fx y f y^i^^xyf 

[0 0 6 8] 0 5 (b) ^(^S 

^2 O<n±0)s<*->{t£iritzm%:i±Mmm2 
W^iKSI2 3 A$r(^^i-6 k. ¥^f*S^ 2 0 co±(C/< 
*-Wk£*i;fc>y ^>fi$fkIM2 2AMIx 7 f>^ 
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il«RJS £ig w i-C^iCt^^i: fc»»*3!r»IS{fc** 

MtSMKihJR 2 2U:*i"f 6 x -/^-^StRiI:-*- 6 
tztb. is» =>8tfbBl2 2co±lcte. KJC^iSc*^: Ky 

So 

[0 0 7 0] L*»L4#6>, *2 03*»»ttl£J:5*, 
v-y zi^m\LWk2 2S^7^>^I2 1 (C*tLT:7 

LT^S^RJCtt^StpttffifCftO, K7-fxyfy/ 
X&f£*Jf*SSiJ<biT,fi£ (=^y^>^fi — h) dstfjp-r 

>-^Jgl2 1 a»f>ft5'<* — V2 1 A^ML/c<l:t(C, 
#*$fr»&2 0O±i:M$ti5»xyfy^ 2 l 

[0 0 7 1 ] «*tttt»IBt2 4&^RatKJh 

Ac#>. SltWJhK2 3(C^-r5^^^>-^f^(vi^^T 
I*. **tttt»« 2 4 <tR»KJhlBl2 3 tnmc&lrt 

^Ttt, «*i4*t»R2 4i:RJ*Kjhl»2 3 i<7>*B5«C 

*>%«uft«ttL«fte>ftv\ 
[0072] L^Lft*se>, m2<Dmmmmiz£zt, 

&fflt^5fc* % RttB£ik®l2 3M2t-T5 K7^fx^f-y 
^xatc^^r, R/S£/&^*hr<5 Ky^x^^y/ 
ttfc^at-rs^-WSftv^-c, «*tt»*MK2 4-£EW 
&5lhl!g2 3 <t<7>f^|C;fcrt5, K7>fx ^^>i/il^jt, 
-+tegiffiRtf-+&*>:7 h<D*JWas^£<c:ft6 B 
[0 0 7 3] J^T, SMKlhH2 3&t/«*t4»»IK2 
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[00 7 4] (!2(OlPI) ->M>H/^ 

^w*s«2 o<7)±(c->-j =>-i«fbjR^^Lr^y >y 

=>>A^^68xyfy/lH2 1 £ifMBLfc», 5£&x. 
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^^>^2 1 CO±(CTEOS^tb#5 1 0 0 nm<7« 

/ssrWi-a^y =i>«{kJBt2 2«:i««i-r5o fcic, *>y 
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10 X^SrffftoT^* — Wt^ftfcRMRlh^ 3 

^t-i)5-»l:iS^ (so2 ) 

02 ^^<[:^S02/02 = 2 0/1 0 wftg-tt-eift^* 

iXTftS^^V^tf-XSr/flVV 

9 0 s c c ^J^&^*i7 0 0W, EE^ta2 5 0m 
To r r (D&mcX K) b* 7 4 

[0076] mt, '<*->itztitzfr&m±m2 3 a 

£r-^** £ LTv'y = >8MfcIBS2 2tc*tLT K7^fx y 
20 2A^f5. COf^xyfy^t LTI*. 

fo5o 2 ^^chf3/02 = 9 0/1 oo»^jt-eia* 

ZtlXtZZ^v^^ytfX&RW,^^ =.y7-l/Jf#*m& 
fi 9 0 s c c m. i^/^i^m^fi 7 0 0 ffi^Jli 1 0 0 
mT o r r Xfoitz* 

[0 0 7 7]|^)50n mJ^JtcO;*: # $ 5««E<0» 
£r$J;£L*:<t ^5, ^3 6 0 0i/!)x/^i)ofc 0 

[0 0 7 8] — >ft*Jx*:J8*tt*t*H«2 

4, R*fB6it«2 3 A&t/'>y 3^»{bK2 2A^^-X 
30 ^i:U8x y fy/li2 1 (d*f LT K7^fx 7 fy/ 
£rtTftoT. 0. .2 5 m m^r'lf^ >/L—/U^^Ti-5/* 
^-y2 1ASrMLfciI5, /^->BliO. 23 
jimT'&oT, "f^f^i — /MC^tf LTO. 0 2 /i 

L^t>, ^^—^coefcfta^acftftawc^v^rt. 
[0 0 7 9] m2<r>MrteMkmi <nmnmt<nttm*t> 

ftfrZXolZ^ m2(Dg c frm^£Z>t. »t§r4 0 

m±<nfflxtemm.m t >t <nm<n y — ^ ®^ 

[0080] mz<»nmmm ut. *«^«o»3co 

%^ff$^(C^6^<^ — >^^c^iCOt>r[§l6 (a) - 
so (c) L^^«bp%^^-T6. 
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[0081] m2<ommmmtmm, >v ^>t- 

tt»»J»3 4Sr»)S-rs. 1216 (a) jc^-f «fc 9 

Wb£ftfcR«*KitR3 3 A£^jsSLfcgL '**-Wb 
£ ixfc«*tt*t**JR 3 4 &t/RltB*ltlR 33A^^; 

[0 0 8 2] #C(C V — Wb4nfc«*tt*t»§!3 4 
2fctfR*N»lk«3 3 AtC^UT^^y hft»*a*rff* 
oT, 06 (b) (C^-Tcfc — X{fc£ftfc«3te' 

[0 0 8 3] #;(C V i6 (c) IZtfItJ: 

^13 1 3i»e>*6^^— > 3 i A&m&t*. 
[0 0 8 4] mz<Dnmmmiz*3\,^xn, *>y=> 

>^K3 1 C»t5 K7>fx y f y^igic^^t, 7 
v^Xf^tt^SJ =^b«3 2atJ«i^y«3 l 
[0 0 8 5] fg3<^Hffi7^(Cio^Tte, 

titusy ^>mtm3 2A0i®^r;Sx7f-y^l3 

SMb«3 2A^^^t LTSx y f>^Ji3 1 {C#L 
TK7^x 7 fy^^oT^60T\ 2 

[0 0 8 6] iSOUffi^llCiot/^-yS 1 A£r 
[0 0 8 71 ft, JB2&t/IS3w3iJfe^fflic:i3^r*i, 

Kxyf>^B2U 3 l^"b^6/^->2 1 A, 3 

iA«im ( ^^->fb$ixfc->y 3>^ft^ 

2 2 A, 2 3Ali«»Lr^6d\ ^WfWIIffilsIiStfc'H 
f)^±, /^->lk$n/:->!Jn>^l:)i2 2A, 2 



3AWK4tii:il :hf>^.Lt, U2 (c) 
[0 0*8 8] SBi-SB3<o3l!SJg98»c:*5^rii. 

/Co Z<Dtdt>* BLktP5±mictt-fZ> K^^y^v^X 

[0089] S»BSitl»Xl/^y =vi»{b 

7^x 7 fy^Ht/^- ^itLX t>£\<\ Z<D£? 
20 ictit, l8»O(6*S:06wt^-e^$ Q 
[0 0 9 0] 

^^t-^ffi^iLTM^n^x^fy^ 

[0 0 9 1 ] m 2 — >ff^^"&(^ J: 6 ^ , "ftxy 

40 K7-Y^y^>i7'Xg{C^^TI^^$ix5o ^(DtLtb^ 
[0 0 9 2] »3<0^^-V^fi)t*ffi(Cj:6t, f^fbR 

so aot, SXE^««J{i^fbR«c^t-r5 K^x^y^ 
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[0 0 9 3] R3 0/<*-V»#*fe(C*Sl^-C, S7(D 
[0 0 9 4) $l-l3©/^-«*j|i:*i 10 

[0 0 9 5] Z<D1Z#> % *&9l{t£Z>t. 

S^lc W ^ tit ^ 5 ill t Si^^ - > i ^^lii 
vra±^BXttW«JB £ — x WMIC y - * « 

[mu (a) - (d) \tt&w<om i o>xik«S(c« 

[i2] (a) - (c) tt*«WC0«l<OHtt»ffiJC« 

[0 3] *&m<omi<Dnmj&mz&2>s<?-->Mf&j7 

IM4] (a) - (c) »*«R^)]R 2 <DHli6^Si(C^ 

lias] (a) % - (b) \tt&m<r>m 2 <nni&Mmizgk 

lie] (a) - (c) n*&W<n& 3 ^Hj6g^^(C^ 
[13 7] (a) , (b) tt«*W/^->»Si*SWt 

\ 0 

1 1 WL=.y7>*m 



1 I A *<f — > 

1 2 RWBS-IKIR 

1 2 A '<*-WbSnfcR»l».itlR 

1 3 «3ttt»»R 

1 3 a Bgft&B 

1 3 b mtSM« 

1 3 A '<*-WbSftfcE»IS.lLR 

1 4 -^^^ 

1 5 ic^/u^— t'— A 

i 6 y- bi&m 

1 7 

is •> y kji 

2 0 

2 1 tft^y^-V^JR 
2 1 A s<f — > 

22 y =i >g£{bii 

2 2 A — Wb*Jxfc->y 3>BKb«l 

2 3 K»Kifc« 

2 3A '<*-Wb*ftfcR*«&lkBt 

2 4 «%tt*mH 

2 4A .^^-WbS*tfc«*ttW«-W 

3 0 

3 1 S^y^v^Jg 
3 1 A — > 

32 > y 3 >IWbJ& 

3 2 a >flssnfcs/y xt ^mtm 

3 3 ^MBSlLlgl 

3 3 A KfcR»KlL]R 

3 4 s%tt«mjH 

3 4 A ^tSJxfc«*tt#»i! 

[5?#J] 

[rai «^ y > t ttiW&m t <r> m ic mm 

ifcKl 2, Xt/^/u*=/Wb*«Sr**-*-6**tt«-«- 

3«:a«LT^^-WbSixfc«!*tttf»IRl 3A£JI2 
fifcU ^^-Wb*nfci«36tt«-J|EHRi 3 ASt^^IC 
LTSaTOlhflgl 2(:^Lt7-7»xyfy^ 

t5. 




(b) 



(12) 
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(a) 




(b) 



SSS3v 




-24 

-23A 

-22 

-21 

-20 



(c) 




zzzz 



-24 

-23A 
-22A 
-21 

-20 
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(a) 




[El 6 1 



(a) 




(b) 




-32A 
-31A 

I — 30 



(c) 



2Z2 




53 



I — 32A 
— 31A 

30 



6 2a 



